gen can be challenging to administer, as children who are unwell and/or emerging from anesthesia are often uncooperative and may not accept the application oxygen delivery devices in direct contact with their faces. Nasal prongs and face masks are often readily at hand in the operating room and can be used to provide high inspired oxygen fractions (FiO 2 ). 10 Enclosure systems such as oxygen hoods or tents provide reliable and titratable FiO 2 s but require specialized equipment and can be very noisy 11 and inherently restrict access to the child. An alternative approach is to transfer patients to the PACU before consciousness is regained, with airway and oxygen delivery devices still in situ. In our institution, this approach is not common practice because tracheal extubation of pediatric patients is considered a high risk process, with common complications and elevated risk of morbidity and mortality 12 and so, in the UMCG, extubation of pediatric patients is performed in the operating theater.
Anesthetists can choose to provide supplemental oxygen during transport using one of various blow-by methods. Over the years, and have shown that their performance varies greatly. 13, 14 To date, the published studies have only involved testing of these methods in stationary situations. The performance of these devices when the patient is in transit is unknown. Movement of the bed through corridors creates airflow around the patient and around the blow-by method. We hypothesized that this airflow created by the movement of transport is likely to alter the FiO 2 delivered to the patient because it can cause the flow of oxygen to be redirected, thereby diluting the delivered oxygen, possibly causing unpredictable or suboptimal performance. But aerodynamics are not the only difference between stationary and mobile situations. During the transport of patients, anesthetists have to combine monitoring the patient with many other transport related tasks such as pushing the bed, avoiding other hospital traffic, and operating elevators and nonsmooth transport also predisposes to the development of hypoxic events. 15 Several studies have confirmed the high incidence of hypoxia among pediatric patients during transport. 6, 7, 9 Given this high incidence and the likelihood of distraction from patient monitoring, it is surprising that anesthesiologists rely on improvised equipment based on anecdotal evidence to deliver oxygen to pediatric patients. In the current nonclinical study, we tested the performance of various methods of providing blow-by supplemental oxygen used in our institution and other Dutch University Medical centers. All methods used a face mask as a reservoir and, based on existing literature, we tested their ability to provide at least 50% oxygen at a distance of 5 cm from the face of a child 14 being transferred at normal walking speed on a standard pediatric hospital cot.
| MATERIALS AND METHODS

| Selection of blow-by methods
Interviews were conducted with pediatric anesthetists and anes- What is already known
• Providing additional oxygen to pediatric patients using noncontact methods is often used but the efficacy depends greatly on the distance between the method used and the face of the patient. It is often used during transport of pediatric patients from the operating theater to the postanesthetic care unit.
What this article adds
• Noncontact methods to provide additional oxygen during transport generally perform poorly, and most methods do not provide an FiO 2 only marginally above that of room air.
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| Precision testing
To verify reproducibility of the results five additional runs were performed with a single combination of method, flow, and distance. (Figure 2) . For each of the five runs for this set up, we recorded the O 2 delivery at each 3-m marking point, and calculated the minimum and maximum recorded O 2 delivery at each point across the five runs.
| RESULTS
| Precision testing
The precision test confirmed the reproducibility of the results, (Figure 2 ). In the five precision test runs, the mean (SD) FiO 2 at the start of the five runs was 59. 
| Tests with different blow-by methods
| DISCUSSION
Hypoxia after transport to the PACU in patients not receiving supplemental oxygen has been shown to be a common problem. 6, 7, 9 Noncontact methods can be used by anesthetists to provide additional oxygen during transport. The aim of the current study was to evaluate the performance of different blow-by methods during transport from our pediatric surgical operating theater to the PACU. 
| 1145
Using a blow-by method provides supplemental oxygen to children who are at risk of hypoxia because of hypoventilation. This risk arises because of the residual effects of anesthesia on pulmonary physiology (basal atelectasis, the resultant ventilation/perfusion mismatch, further reduced functional residual capacity) and may be compounded by pulmonary physiological characteristic of neonates and infants (higher oxygen consumption, higher closing capacity, and smaller functional residual capacity than adults). Provision of supplemental oxygen to these patients decreases this incidence of hypoxia during transport. 9 There is however no literature on the optimal FiO 2 needed to significantly decrease the risk of hypoxia on arrival at the PACU and so ideally oxygen administration should be titrated to the child's need. Pulse oximetry has shown to be helpful in reducing the incidence of hypoxia during transport 8 and should be used to monitor the effect of administered oxygen. Previous studies using static setups have shown how oxygen delivery performance of blow-by methods varies depending on flow rate, proximity to the child's face, device used, and angulation. 13, 14 These studies may be used to titrate the FiO 2 to the patients need as measured by pulse oximetry in static situations. However, this needs to be done with caution. During the measurements of our study, not only did we find a great influence of the headwind created by walking but we also found that during the time taken for the sensor to stabilize, it was important that personnel not move around the bed as this would almost invariably decrease the FiO 2 delivered. Only in a windless situation would the FiO 2 stabilize even in a static situation.
F I G U R E 4 A-F, Performance at 5 cm distance from the face Single test runs were used in this study. Preliminary runs con- 14 This method is not used by the anesthetists questioned prior to this study. It is recommended in the literature to use a cup or face mask as a reservoir and this is considered by anesthetists in our institution to be a method useable during transport and in the PACU. 11 Davies also recommends the use of a face mask (as in the tested methods) as the system of choice for the non-attended infant because of the larger area with a significant rise in FiO 2 . 
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